
HEAVY-DUTY  
SIDE-ENTRY 
MIXERS
TM & STM Series Belt Drive 
SM & SSM Series Gear Drive
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Plenty Side Entry Mixers have helped to set the industry 
international standard. They can outperform other mixers 
on the market simply by virtue of their technically advanced 
design, which includes a simple and easily maintainable 
design, as well as a high efficiency, true helical pitch one 
piece ‘cast’ impeller incorporating high blade area and 
forward rake which was developed by SPX FLOW.

Backed by over 60 years operating experience Plenty 
Mixers have a reference list of successful site installations 
that is second to none. Plenty Mixers are acknowledged 
to be the market leader in the field of side entry mixing 
technology for the oil and petrochemical industries, having 
supplied literally thousands of units worldwide to numerous 
major oil companies in over 60 countries around the globe.

Why side entry tank mixers

The Plenty Side Entry mixer is an efficient converter of 
energy into fluid motion. Unlike jet mixer systems, they 
do not suffer significant energy losses at the pump, in 
the pipework, in the bends, or most significantly, at the 
jet nozzles. Capital costs are low and access to in-
tank components is not restricted, while the problem 
of frequent, urgent maintenance on tanks that must be 
emptied and cleaned is eliminated. Side Entry mixers are 
also efficient, and are usually less expensive for larger 
diameter tanks. Side Entry mixers are ideal for use on tanks 
with floating roofs where practical considerations preclude 
the use of top entry mixers.

Standard Range

The following four variables form the comprehensive 
standard range. In most cases the design concept has 
been to provide units suitable for long and continuous 
operation at remote sites with minimum maintenance.

•	 1.5 – 55kW (3 - 75 HP)

•	 Ø16" to Ø33" impellers

•	 Belt and Gear Drive

•	 Fixed and Swivel Angle

PLENTY MIXERS 
THE STANDARD 
FOR OIL STORAGE

The Plenty Side Entry 
Mixer is an efficient 
converter of energy 
into fluid motion

TYPICAL PRODUCT APPLICATIONS: 

•	 Oil & Gas

•	 Biofuels Storage, Renewable Oils

•	 General Plant Wastewater & 
Water Treatment

•	 Chemicals Processing Industry

•	 Edible Oils

•	 Pulp & Paper
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Process & Technology

Select SPX FLOW Mixing Solutions equipment and you 
get more than an efficient and cost effective process. You 
get 90 years of experience in processing technology. We 
were one of the first to use computational fluid dynamics 
(CFD). This experience has enabled us to design and 
develop products specifically for oil storage into the 21st 
century. 

Our laboratory allows us to optimise your process, from 
pilot to full-scale testing. Your benefits can include higher 
reliability, lower production costs, greater output, resulting 
in higher profits. 

Processing.....we perfected it. 

Blending, maintaining homogeneity and heat 
transfer

It is assumed that these duties are with ‘clean’ product 
and so Fixed Angle mixers are used. As with Swivel Angle 
mixers, all should be approx. 22.5° apart and within a 90° 
quadrant.

If it is possible to operate the mixers during ‘pump up’, 
up to 50% of process power or time can be saved. To 
maximise the additive mixer effect of inlet flow and mixer 
focused axial flow it is recommended that the mixer cluster 
be situated approximately 22.5° to the left of the tank inlet. 
If it is not possible to utilise the ‘pump up’ time, the position 
of the mixer group is not critical.

Typical product applications 
The majority of Side Entry mixers are required to 
meet one or more of the following duties:

Crude Oil BS&W Control

The main purpose of the mixers in this application is to 
ensure the developed jet flow is used to lift the BS&W into 
the body of the crude oil to maintain a relatively clean tank 
floor.

The Swivel Angle mixers used can be varied to direct flow 
up to 30 degrees either side of the center line of the tank, 
so that all areas of the tank are swept. It is particularly 
important to prevent sludge build up or blockage around 
the tank outlet so the mixer cluster should be situated 
directly opposite the tank outlet.
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Impellers

The high efficiency true helical pitch impeller with forward rake, developed by Plenty, features a large blade area 
that optimises cavitation-free suction, maximising pumping rate and fluid entrainment. One-piece casting eliminates 
issues common in welded designs, ensuring uniformity and balance for minimal vibration and high efficiency. Rigorous 
inspections guarantee optimal performance and durability.

Advanced Impeller 
Design:

•	 High pumping

•	 High thrust

•	 Minimum power draw

•	 Solid one piece design

•	 No cavitation

•	 Reliability

Impeller Fixing
Positive fixing and driving of the impellers on the 
shaft is achieved by the use of taper to taper shaft 
connection with side fitting key and retaining bolt.

Bearings

The units are designed for minimal maintenance, 
with mixer bearings specifically engineered for 
long life and to maximise L10 bearing life.

Tank mounting manhole - Fixed and Swivel options

The most common sizes of tank adapter flanges to suit ANSI and API standard 24" and 30" are available as standard. 
Tank adapter flanges can be supplied to suit all tank manhole/ nozzle fixings. The swivel assembly comprises a stainless 
steel polished spherical ball attached to the mixer mounting flange and sealed by a Viton Solosele™ which prevents 
leakage while the mixer is swiveled in a horizontal plane through 60° (30° either side of a line through the mixer 
centerline). The mixer is supported by robust hinge pins and is provided with a positive clamping arrangement for locking 
the mixer in positions of 10° intervals.

STANDARD DESIGN FEATURES - 
RELIABILITY BY DESIGN

Mechanical seal

The mechanical seal, developed 
with a leading manufacturer for the 
petrochemical industry, handles 
fluids from asphalt to xylene. It is 
fully enclosed within a housing, 
featuring a close-clearance throttle 
bush to restrict leakage in case of 
seal failure. The safety check valve 
vents the seal chamber to ensure 
it's filled with liquid before startup 
and verifies the shut-off device's 
effectiveness.

Alternate Seal Arrangements:

•	 Double Mechanical Seal

•	 Cartridge Seal

•	 High Temperature Sealing Units

•	 API/682 Seals

Leakage Detection Systems 
Economical leak detection with 
containment vessel and level 
sensor triggering an alarm
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Belt Driven Mixer

A horizontal foot mounted motor is fitted above the main mixer frame on a steel mounting plate which allows adjustment 
for correct belt tensioning. Motor mounting plate hinges and belt adjustment screws are corrosion protected against 
atmospheric corrosion. The motor and mixer shafts are connected by a Fire Resistant Anti-Static (FRAS) High Torque 
Drive (parallel or chevron) Tooth Belt correctly sized to transmit motor power. The pulleys have taper lock bushes for ease 
of removal and are enclosed in a spark proof and weatherproof guard. Drive service factor is 1.5 minimum.

The main mixer frame is a rigid one-piece casting spigot located to the steel mounting flange which incorporate pre-
lubricated, sealed for life, and hermetically sealed shaft bearings. The mounting flange incorporates a single mechanical 
seal with a corrosion and wear resistant tank shut-off device permitting seal and bearing replacement under full tank 
conditions.

Gear Driven Mixer

Driven by a vertical electric motor which is flange mounted on the support bracket above the gearbox and connected by 
an all metal flexible coupling protected by a guard. The gearbox comprises a single reduction hardened high efficiency 
spiral bevel gear set having a minimum service factor of 1.5 to AGMA Standards. The gears and all bearings are splash 
oil lubricated and enclosed in a large gear case for maximum heat dissipation. The mixer frame is a rigid one-piece iron 
casting spigot located on the gearbox and the steel mounting flange.

Shafts

The shaft has been designed to minimize misalignment, deflection and vibration which all affect the mechanical seal 
and bearing life. It is a one-piece component with no intermediate couplings and is ground between centers at the 
bearing and seal areas. All shafts are hard-chrome plated in seal and shut-off areas. The range of Plenty mixers has 
been designed for heavy-duty operation and the large diameter shafts have a first critical speed of at least 250% of 
the operating speed. The shaft is supported by heavy duty anti-friction bearings, outboard of tank product, making 
maintenance easier and allowing the performance to be monitored.

Legislation Requirements

SPX FLOW manufactures Plenty Mixers so that they are suitable for installation in coastal environments all over the world. 
As such regional legislative needs are met as standard, these include:

•	 CE

•	 ATEX (up to Category 2G llc gases)

•	 OSHA

•	 GOST

Unique Tank Shut-off Device

•	 Tank shut-off device for seal and bearing 
changes under full tank conditions.

•	 Tapered metal-to-metal faces, 
bolted flange for 
secure sealing and 
shaft support.

•	 Wear and 
corrosion-resistant 
faces.

•	 Safety check valve ensures 
100% shut-off effectiveness.

•	 No flexible ‘O’ rings or gaskets to wear or perish.
55kW Swivel Gear Mixers installed with 
Automatic Actuator



6

Swivel Angle mixers incorporate a feature which allows the mixer angle of entry to be varied through 30° either side of the 
tank centerline in 10° increments and enables the entire tank floor to be directly scoured by the impeller flow stream. This 
is the only satisfactory solution to BS& W control in large tanks and ensures that the heavy solids, water and corrosive 
salts which settle in areas least agitated by a permanently fixed mixer are maintained in suspension.

The mixer module is supported by two swivel hinge bearings which ensure ease of manual angle changing and the swivel 
seal is affected by a heavy duty static Soloseal™ acting on a stainless steel spherical ball.

As an alternative to this manual facility, an automatic swivel actuator can be supplied as an optional extra.

The Automatic Swivel Actuator is a shaft belt driven or an electric motor driven speed reducer and linkage, which allows 
the mixer to swivel 30 degrees in either direction. 

Using the shaft driven actuator provides constant motion of the swivel while the mixer is in operation. This option removes 
the need for expensive additional field wiring (not available for ATEX certification).

With the electric motor driven actuator the timer controller provided will cycle on even 24 hours and swivel the mixer 
10 degrees each time. This allows for efficient cleaning of the tank bottom and eliminates the need for routine manual 
adjustment.

CRUDE OIL, BOTTOM SLUDGE AND 
WATER (BS&W)

•	 Tankage is always available for storage and not out of 
commission being cleaned or repaired

•	 Problems of sludge disposal are overcome.

•	 No environmental problems.

•	 Accumulation of BS&W can cause severe corrosion 
of tank floor and lower shell plates.

•	 Hazardous, dangerous and costly tank cleaning is 
practically eliminated.

•	 Large accumulations of BS&W can dramatically 
reduce ‘operations’ flexibility.

•	 Up to 70% of the BS&W is recoverable hydrocarbons 
which result in lost revenue if not utilised.

•	 Large accumulations, if not controlled or monitored, 
can result in floating roof damage when tank is on 
pump-down condition.

•	 If slugs of BS&W break free during pump-down 
then serious damage to the transfer pumps or even 
disruption of the refinery operation can result.

•	 Elimination of “plugged" water drains.

Plenty Mechanical 
Actuator

Plenty Automatic Actuator

The Advantages of Operating Plenty Swivel Angle Mixers in Crude Oil Storage Tanks

In most crude oils there are varying quantities of Bottom Sludge and Water (BS&W) which contains paraffins, heavy 
ends, sediments of sand / silts and water. The rate of accumulation varies with the quality of the crude stored.

Some of the main reasons why BS&W should be controlled are:



7

Crude oil BS&W control

To control or prevent the accumulation of bottom sludge 
and water pockets (BS&W) especially in Crude Oil Storage 
Tanks at Refineries, Terminals or Entreports demands high 
velocity circulation in order to completely scour the bottom 
of the tank. 

STM SERIES: SWIVEL ANGLE 
MIXERS MIXER POSITIONING 

Plenty recommended mixer (Swivel Angle) positions for effective BS&W control in crude oil tanks

Operation: Swivel angle mixers	

Normally used for suspension of sludge, solids etc., with 
occasionally a further requirement for blending (mixer set in 
10° left position). For optimum mixing efficiency the mixers 
should be operated on the following swivel program.

Clean or new tanks - Solids suspension

30° left, 10° right, 20° left, 20° right, 10° left, 30° right and 
then central position and back to the first position, angle 
changes being made every 2-3 months maximum. Specific 
process guidance is available from SPX FLOW.

Dirty tanks - Solids suspension

Program as for clean tanks but initially the mixer should 
operate for approximately 8 hours on one angle per batch 
i.e., first batch 30° left, second batch 10° right, and so 
on until such time that the deposits are reduced to a 
reasonable level. Then revert to a change of swivel angle 
every 2-3 months. Specific process guidance is available 
from SPX FLOW.

Blending, Maintaining Homogeneity, Temperature, 
Uniformity

The mixer should be positioned at the 10° left angle to 
ensure full top to bottom turnover.
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Homogeneity

Side Entry mixers induce a spiral 
focused axial flow across the floor of the 
tank continually entraining product from 
other areas of the tank. This jet stream 
initially only agitates the higher gravity 
product in the bottom of the tank, but 
in time, providing there is the necessary 
installed power, will gradually penetrate 
the higher layers of the tank product 
with sufficient velocity to generate both 
full top to bottom flow and to break the 
interface between the various densities 
and achieve a full homogeneous mix. If 
the actual height/diameter (Z/T) ratio 
is excessive this will influence the total 
power required. For each application 
there is a minimum power below 
which no matter how long the mixer is 
operated a blend or homogeneity will 
never be achieved. For product storage 
tanks this figure is generally 1.1kW per 
1000m³ (0.25HP per 1000 bbls).

Blending

It will be appreciated that to blend the tank contents in 12 hours would require approximately half the power required to 
do the same duty in 6 hours and approximately twice as much power as would be necessary in 24 hours.

It is, however, necessary to appreciate that some time is required to get the tank contents in motion before the necessary 
flow pattern is established to enable the mixing process to commence. As already discussed there is a minimum power 
required for a given volume below which the necessary fluid motion would never be developed for minimal process 
requirements.

TM SERIES: FIXED ANGLE MIXERS 
MIXER POSITIONING

Plenty recommended mixer (Fixed Angle) positions for effective blending, 
homogeneity and temperature uniformity

Duties for fixed angle mixers:

Maintaining Homogeneity

To maintain homogeneity of refinery finished or intermediate 
products or chemical plant feed stocks to ensure 
uniform specification. This demands complete movement 
throughout the tank with top to bottom “turnover" as 
well as circulation round the tank, to ensure that the 
product at the top, middle and bottom remains uniform to 
specification.

Blending

To mix two or more different components to obtain 
a homogeneous blend in a specified time to specific 
requirements again demands complete top to bottom 
“turnover”.

Temperature Uniformity

To aid heat transfer while heating or cooling or to maintain 
temperature uniformity - again complete fluid motion, top to 
bottom “turnover” would normally be required. Location of 
mixers relative to the heating element is also important to 
the success of the operation.

Combined Duties

It is possible that one or more of the duties may apply to 
a particular application and the most critical duty must 
determine the selection of mixer. Generally the most power 
demanding duty is blending.
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MIXER SHAFT ¢_
“Y”“X”

POSITION OF MIXER 
CUTOUT SWITCH: 

2.5x IMPELLER DIAMETER

MANHOLE/
NOZZLE ¢_

75mm/150mm/225mm
[3”/6”/9”]

1524mm
[60.0”]

82.55mm
[3.25”]

SINGLE SUPPORT 
BRACKET

Ø 18mm HOLE
[.709”]

150mm [6”]
MINIMUM

Manway Dimensions are available to the following 
standards: 
18", 20", 24", 30" ANSI and API Drilling patterns.

Manways are supplied to Plenty Standard Thickness or 
full thickness to ANSI or API Codes.

Consult the relevant code for dimensions.

Alternative sizes and custom manways are available.

MANWAY DIMENSIONS

MANHOLE 
OR NOZZLE 

S IZE

BORE
“X”

(MM)

NOZZLE LENGTH “Y” (MM)

150 175 200 225 250 275 300 325 350 375

MAXIMUM IMPELLER D IAMETER (MM)

18" AN S I 150 430 560 510 510 460 460 460 460 460 460 460

20" AN S I 150 480 660 610 560 510 510 510 510 510 510 510

20" AP I  650 508 700 610 610 610 560 560 560 560 560 510

24" AN S I 150 580 815 815 790 790 700 660 660 660 660 610

24" AP I  650 610 840 840 815 815 740 700 700 660 660 660

30" AN S I 150 720 840 840 840 840 840 815 815 815 815 815

30" AP I  650 762 840 840 840 840 840 840 840 840 840 840

 

MANHOLE 
OR NOZZLE 

S IZE

BORE
“X”

(INCHES)

NOZZLE LENGTH “Y” (INCHES)

6 7 8 9 10 11 12 12 3/4 13 3/4 14 3/4

MAXIMUM IMPELLER D IAMETER (INCHES)

18" AN S I 150 16.93 22 20 20 18 18 18 18 18 18 18

20" AN S I 150 18.9 26 24 22 20 20 20 20 20 20 20

20" AP I  650 20 28 24 24 24 22 22 22 22 22 20

24" AN S I 150 22.84 32 32 31 31 28 26 26 26 26 24

24" AP I  650 24 33 33 32 32 29 28 28 26 26 26

30" AN S I 150 28.35 33 33 33 33 33 32 32 32 32 32

30" AP I  650 30 33 33 33 33 33 33 33 33 33 33
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6” 150 mm (min)

“H”

“B” (Max) “J”

“E” NB ANSI 
150 lb. RF

Optional tank 
adapter flange to 
suit Customer's 
Manway/Nozzle

“A” (Ø)

“C”
6” 150 mm (min)

“H”

“B” (Max) “J”

“E” NB ANSI 
150 lb. RF

Optional tank 
adapter flange to 
suit Customer's 
Manway/Nozzle

“A” (Ø)

“C”

HOMOGENEITY & BLENDING MIXERS 
TM SERIES: FIXED ANGLE MIXER DIMENSIONS

* Based on 60Hz motors

Dimensions are approximate only and certified drawings will be supplied at time of order.

S HAFT D IA: AT S EAL 45 M M 60 M M 70 M M 85 M M

D R IVE / *NOM I NAL R PM 431 440 406 409  

  A (Diameter) To Sui t  Speci f ic  Process Condi t ions

  B mm /  in . 705 /  273/4" 860  /  333/4" 1105 /  431/2" 1180 /  461/2"

  C mm /  in . 560 /  22" 680 /  263/4" 860 /  34" 960 /  373/4"

  E (Bore) mm /  in . 203 /  8" 203 /  8" 254 /  10" 254 /  10"

  H mm /  in . 600 /  233/4" 910 /  36" 1100 /  453/4" 1245 /  49"

  J mm /  in . 380 /  15" 575 /  223/4" 725 /  281/2" 725 /  281/2"

Belt  Mixers
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6” 150 mm (min)

“H”

“B” (Max) “J”

“A” (Ø)

“C”
6” 150 mm (min)

“H”

“B” (Max) “J”

“A” (Ø)

“C”

CRUDE OIL STORAGE, BS&W MIXERS 
STM SERIES: SWIVEL ANGLE MIXER DIMENSIONS

* Based on 60Hz motors

Dimensions are approximate only and certified drawings will be supplied at time of order.

S HAFT D IA: AT S EAL 60 M M 70 M M 85 M M

D R IVE / *NOM I NAL R PM 440 406 409  

  A (Diameter) To Sui t  Speci f ic  Process Condi t ions

  B mm /  in .   705 /  273/4" 850 /  331/2 " 925 /  361/2 "

  C mm /  in . 935 /  37" 1110 /  433/4" 1210 /  471/2 "

  H mm /  in . 910 /  36" 1160 /  453/4" 1245 /  49"

  J mm /  in . 575 /  223/4" 725 /  281/2 " 725 /  281/2"

Belt  Mixers
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S HAFT D IA: AT S EAL 60 M M 85 M M

D R IVE / *NOM I NAL 
R PM 425 420  

  A (Diameter) To Suit Specific Process Conditions

  B mm / in. 720 / 281/4" 930 / 361/2"

  C mm / in. 770 / 301/2" 995 / 391/4"

  H mm / in. 1076 / 421/2" 1475 / 58"

  J mm / in. 340 / 131/2" 425 / 163/4"

* Based on 60Hz motors

Dimensions are approximate only and certified drawings will be supplied at time 
of order.

S HAFT D IA: AT S EAL 60 M M 85 M M

D R IVE / *NOM I NAL 
R PM 425 420  

  A (Diameter) To Suit Specific Process Conditions

  B mm / in. 875 / 341/2" 1185 / 463/4"

  C mm / in. 515 / 201/4" 695 / 271/4"

  E (Bore) mm / in. 203 / 8" 254 / 10"

  H mm / in. 1076 / 421/2" 1475 58"

  J mm / in. 340 / 131/2" 425 / 163/4"

* Based on 60Hz motors

Dimensions are approximate only and certified drawings will be supplied at 
time of order.

GEAR MIXERS
SM Series: Fixed Angle Mixer SSM Series: Swivel Angle Mixer

SPX FLOW, Inc. reserves the right to incorporate our latest design and material changes without notice or obligation. Design features,  
materials of construction and dimensional data, as described in this bulletin, are provided for your information only and should not be relied 
upon unless confirmed in writing. Please contact your local sales representative for product availability in your region. The green “  ” is a 
trademark of SPX FLOW, Inc. 

For more information, visit www.spxflow.com/plenty. 
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